Synaptic mechanisms and calcium binding proteins in the aged rat brain.
Synaptic mechanisms were studied ex vivo in the aged rat hippocampus, using a slice preparation and intracellular electrophysiological recordings of the CA1 pyramidal neurons. A dramatic depression of the slow cholinergic excitatory postsynaptic potential (EPSP) and of the slow, GABAB-mediated inhibitory postsynaptic potential (IPSP) were observed. These age-related changes were consistently found in three different strains of rats. The mechanisms involve 1) changes in the properties of the postsynaptic muscarinic receptors, and possibly in acetylcholine release (for the postsynaptic muscarinic receptors, and possbily in acetylcholine release (for the cholinergic EPSP), and 2) alterations in the presynaptic GABAergic interneurons, as shown by a loss in calbindin immunoreactivity (for the GABAergic IPSP). The immunoreactivity for three calcium binding proteins (calbindin, parvalbumin and calretinin) was studied in the aged rat brain. Immunoreactivity for calbindin was dramatically reduced in the pyramidal neurons of the CA1 field and in a subpopulation of interneurons in the hippocampus. Immunoreactivity for parvalbumin was reduced in the medial septal area, and in the cingulate cortex, whereas no change was observed for calretinin. These age-related alterations could 1) modify the functions of the hippocampal networks, and possibly contribute to the age-related cognitive deficits, and 2) compromise intraneuronal calcium buffering, and thus make neurons more vulnerable to toxic insults.